Peroxisome proliferator-activated receptor alpha induces hepatic expression of the human bile acid glucuronidating UDP-glucuronosyltransferase 2B4 enzyme.
Glucuronidation, a major metabolic pathway for a large variety of endobiotics and xenobiotics, is catalyzed by enzymes belonging to the UDP-glucuronosyltransferase (UGT) family. Among UGT enzymes, UGT2B4 conjugates a large variety of endogenous and exogenous molecules and is considered to be the major bile acid conjugating UGT enzyme in human liver. In the present study, we identify UGT2B4 as a novel target gene of the nuclear receptor peroxisome proliferator-activated receptor alpha (PPAR alpha), which mediates the hypolipidemic action of fibrates. Incubation of human hepatocytes or hepatoblastoma HepG2 and Huh7 cells with synthetic PPAR alpha agonists, fenofibric acid, or Wy 14643 resulted in an increase of UGT2B4 mRNA levels. Furthermore, treatment of HepG2 cells with Wy 14643 induced the glucuronidation of hyodeoxycholic acid, a specific bile acid UGT2B4 substrate. Analysis of UGT2B mRNA and protein levels in PPAR alpha wild type and null mice revealed that PPAR alpha regulates both basal and fibrate-induced expression of these enzymes in rodents also. Finally, a PPAR response element was identified in the UGT2B4 promoter by site-directed mutagenesis and electromobility shift assays. These results demonstrate that PPAR alpha agonists may control the catabolism of cytotoxic bile acids and reinforce recent data indicating that PPAR alpha, which has been largely implicated in the control of lipid and cholesterol metabolism, is also an important modulator of the metabolism of endobiotics and xenobiotics in human hepatocytes.